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Communication of Food Sustainability:
from Dissemination to Participatory Knowledge Building
Young-ae Hahn, Aalto University / Yonsei University

Abstract
For the communication of food sustainability, the traditional approach of disseminating
scientific knowledge from experts to citizens is limited in linking the experts’ knowledge
with citizens’ actions: sustainability messages may cause negative effects, because
citizens with different background knowledge, circumstances, and interests may ignore,
misunderstand, or exaggerate the messages. To have citizens as proactive-creative
partners and empower them with actionable knowledge, this study discussed different
communication situations where sustainability knowledge is constructed in a participatory
manner, between citizens and experts; the situations differ in the participants’
interdependency (no dependency–unilateral–bilateral) and communication goals
(information–interests).
In this paper, four types of sustainability communication activities—that arise from
aforementioned situations—were illustrated: Education activities transfer information
between participants in unilateral dependence relations. Understanding activities uncover
information on participants’ circumstances and ambivalent interests for mutual
understanding. Assertion activities let independent participants express various point-ofviews, without making agreements. Negotiations are making agreements between
interdependent, interest-seeking participants, by exploring how participants’ assets are
useful in achieving their conflicting goals. To facilitate the communication activities, multiplayer games, personalized recommendation systems, and online knowledge databases
are suggested as potential directions of design interventions.
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By 2050, the world’s population will be 9.2 billion (Freibauer et al., 2011). Their
consumption of energy and food will increase GHG (greenhouse gas) emissions and
accelerate climate changes. What follows is more frequent and violent natural disasters
that will adversely affect global food production. Such a dire projection calls for globally
coordinated preventive efforts. In Finland, however, citizens’ awareness of environmental
issues remains low. In Roininen (2012)’s study with 33 Finnish participants, the term
carbon footprint is vaguely understood as pollution from transportation and waste, and it is
not immediately linked to its major source, energy and food production. Latvala et al.
(2012, p. 75) found that 48 % of Finnish participants eat beef and pork over three times a
week, and they do not intend to change their current eating habits; this can be problematic,
because cattle farming causes bigger environmental impacts than plant-based food
production, and red meat eating is correlated to colon cancer development.
For sustainable and healthier eating, teaching Finnish citizens the scientific relationship
between GHG emissions and their food behaviours may improve their eating habits, but
various challenges exist. First, as Lindenfeld et al. (2012, p. 28) posited, the trickle-down

approach of sustainability communication is limited in linking scientists’ knowledge with
citizens’ action, because citizens cannot pick up the knowledge on their own and apply it
to solve problems, due to various knowledge boundaries. Second, communication of
sustainability can have unintended, negative effects. Lyytimäki et al. (2011)’s study
analysed that various sustainability indicators can cause obfuscation, dissonance,
boomerang, epidemic of apprehension, desensitization, culpability, misdirection of
attention, and social reproduction type negative responses to the audience, while it is
circulated among citizens, because citizens can form their own (and often different)
interpretations of the original information and relay them to others. Djordjevic & Cotton
(2011) also found that communication of sustainability in an organization is challenging
because the “contested definition of sustainability” (p. 386) prevent people from building
shared understanding; also, if the messages do not resonate with their own needs and
expectations, people’s perceptual filters can make them either resist or ignore the
messages.
If the trickle-down approach of sustainability communication is failing, experts have a
spectrum of alternatives between two extremes. On one hand, they can view citizens as
passive (and sometimes hostile) partners. To induce their cooperation, experts can try,
not communication, but solutions designed to leave little room for negative behaviours. On
the other hand, experts can see citizens as proactive-creative partners who can invent
their own solutions for their local/personal situations. Both directions of efforts will be
called for, but this study explores the typology of sustainability communication, in relation
to the latter.
The typology of sustainability communication is an under-discussed issue, as many
experts still believe in the top-down dissemination of scientific knowledge. Scientific
knowledge, however, is only one part of expert-citizen communication, because the
knowledge will be received and applied differently, depending on citizens’ (i) background
knowledge, (ii) personal circumstances, (iii) attitudes shaped by the knowledge and
circumstances, and (iv) current goals and interests. So, instead of imposing
incomprehensible science, experts and government authorities can empower citizens by
building knowledge together—by contextualizing scientific knowledge in citizens’ current
situations, i.e., communication of sustainability considering what citizens know, what they
can or cannot do in their living circumstances, what they value, and what they would like
to achieve at the moment. A sustainability message that conforms citizens’ beliefs, talks
about doable tasks, aligns with citizens’ values, and helps them to get what they want will
be most likely heard.
So this study argues that the communication of sustainability is not simply conveying
scientific information, but an act of adapting scientific knowledge to different situations. It
calls for uncovering citizens’ current beliefs, abilities, circumstances, attitudes, goals and
interests first, before telling them what to do; it calls for different types of communicative
actions—education, understanding, assertion, and negotiation—by which actionable
knowledge is constructed between experts and citizens in a participatory manner. In this
paper, the authors will discuss the four types of communication activities and the
participants’ interdependency and goals, with example cases collected in Helsinki, to
provide insights for designers on how design solutions can facilitate these different
natures of activities in the future. In the next section, the dimensions of communication
that define the four types of sustainability communication activities will be explained
further.

Dimensions of sustainability communication
Interdependency and information flow

Communication of sustainability can be not-directed (all participants are independent),
one-way (one participant is dependent on the other, but not the other way around), or twoway (both participants are dependent on each other), according to participants’
interdependency. Gudowsky and Bechtold (2013, pp. 7-9) found four types of information
flow during a participatory process: (i) unidirectional supply of information from experts to
citizens, (ii) bi-directional one-way communication between decision-makers and citizens
where public information is provided for citizens, but the citizens’ opinions do not
necessarily influence the decision-makers’ activities, (iii) two-way communication in a
dialogue where participants are not negotiating but trying to understand each other, and
(iv) two-way communication in a discussion where a topic is analysed from different
angles, to reach a consensus. If participants of a conversation recognize their
dependencies on each other, in resolving certain goals, the flow of information will be twoway, but otherwise the flow will be uni- or non-directional one-way.
In this study, interdependency is one of the axes along which communication activities are
characterized (Figure 1). In education, information flow is one way from the more
knowledgeable participant to the less knowledgeable one: the latter depends on the
former for information, but not vice versa. Theoretically, the more knowledgeable
participant can share information without any input/interaction from the less
knowledgeable one, though it is not going to be a very dynamic or interesting education
experience. In assertion, meanwhile, information flow is also one way, but it is not
targeted to any specific participants, because participants are rather independent. What
each person says is not necessarily coherent to other participants’ comments; also,
participants can share a wide range of comments, either information or opinions based on
their interests. In an assertion situation, ideas loosely connected around a subject will be
brought up in a non-directional manner.
On the contrary, in understanding, information flows in two ways: participants are
dependent on each other to continue their discussion, and the conversation unfolds in a
coherent, consistent manner. Lastly, in negotiation, participants are dependent on each
other in working out a solution for conflicts of interests. Leeuwis (2000) highlighted the
negotiation view of the participatory process—it can address inherent conflicts between
different groups over resources that shape the daily practice of social life (p. 938); in the
same paper, Leeuwis also clarified that, for negotiations taking place, stakeholders with
different interests need to see their interdependency in getting an acceptable solution for
all, with opportunities for communication unhindered by cultural or historical divides.

Communication goals: information or interest
In discussions of sustainability, participants’ goals are varying combinations of information
and interest; conversations can take place to satisfy citizens’ intellectual curiosity, but
usually sustainability information is sought after to achieve practical goals, or behaviour
modification. So, in most discussions, experts and citizens with specific agenda participate
for both information and interests.
In fact, when talking about food sustainability with citizens, their interests should be
always considered, to make scientific information relevant and well-received.
Sustainability is not the consumer’s top priority in food choices. Latvala et al. (2012) found
that Finnish consumers would change their diets mostly for health and weight
management; environmental concerns and animal welfare are also significant factors, but
not their top priority. Some food items with bigger environmental impacts may be favoured
for health reasons; for example, eating red meat causes more GHG emissions than other
meats, but it might be recommended to anemia patients as the best-absorbed source of
iron and zinc.

In addition to physical/health conditions, consumers’ living circumstances and their
abilities to comply also shape their attitudes toward sustainability messages. According to
Hall and Prior (2011), UK consumers show seven different attitudes toward eating, and
they are correlated to demographic segmentation, i.e., consumers’ living circumstances.
For example, Convenience Hunters are predominantly male without any children, while
Could Do More tend to be female, or working parents with children. Owen et al. (2007, p.
13)’s six segments of consumer environmental attitudes and values—Greens, Consumers
with a conscience, Wastage focused, Currently constrained, Long term restricted, and
Basic contributors—show how they would react to sustainability messages; some are
enthusiastic in reducing food waste to save money, while others are willing to pay more to
buy organic products to save the environment.
In this study, the participants’ communication goals, either information-seeking or interestseeking, or a mixture of both, is another axis of the typology of communication activities
(Figure 1). In education, scientific knowledge is shared from participant A to participant B
(mostly from experts to citizens), to build common ground of understanding between them:
what current problems are, and what target behaviours are required. Education is a unidirectional flow of information because experts can change laypersons’ knowledge/beliefs
but not vice versa. With understanding type conversations, meanwhile, the goal is also
sharing information, but both participants A’s and B’s knowledge/beliefs can be changed.
For instance, in a research interview session between a scientist and a consumer, what
the consumer says about his daily challenges in eating in a healthy manner can be
uncovered for the scientist, and it will change what the scientist knows/believes about the
consumer. In response to the consumer’s comments, the scientist can suggest
personalized sustainability lessons for him, and the consumer’s previous
knowledge/beliefs will be changed.
By contrast, in assertion and negotiation type activities, participants pursue interests. With
assertion type activities, citizens and experts can share what their interests are in the form
of opinions, along with supporting scientific knowledge. Different opinions can co-exist
without any conflicts or prioritizing, as participants are independent and there is no
competition between them over the same resources. With negotiation type activities,
however, participants are seeking ways to achieve their goals, while resolving conflicts of
interests. For a successful negotiation and sustainable solutions, participants need to
consider interests of all Triple Bottom Line: people (consumer, employees, e.g.)’s needs,
business profit, and the limited resources on the planet (Elkington, 1997). It is critical to
acknowledge how all three rely on each other in the long run, to motivate participants to
see beyond their short-term gains. To do so, as Carlile (2004) mentioned, stakeholders
not only need to think about what to gain from others, but need to show what values they
can create for the others; how they can transform their knowledge/assets/skills for a
successful negotiation will be discussed further in the next section.

Sharing knowledge and crossing knowledge boundaries
So, conversations of sustainability hinge on participants’ interdependency and goals, and
they will also differ in types of shared knowledge and knowledge boundaries between
participants.
Collaborations between experts from different domains, or between experts and citizens,
will externalize/exchange three types of information (Glicken, 2000, p. 307): cognitive
knowledge “involves factual arguments about issues such as the nature and extent of
potential environmental damage and the most effective methodologies for assessing such
damage”; experiential knowledge is “knowledge based on common sense and personal
experience [, …] developed by individuals”, that can be shared by citizens with local,
cultural knowledge in certain geographical area; lastly, value-based knowledge is “moral
or normative, is derived from social interests, and is based on perceptions of social value.”

People’s value-based knowledge becomes explicit, when they compete over limited
resources and try to prioritize their needs. All three types of knowledge will emerge during
a conversation of sustainability, at varying mixtures.
Collaborations will also reveal the knowledge boundaries between participants. Carlile
(2004, pp. 558–559) described syntactic, semantic, and pragmatic types of boundaries
between people or disciplines, and how to resolve them. A syntactic boundary, caused by
a difference in the areas of expertise, can be resolved by transferring knowledge,
assuming that both have sufficient common knowledge. When novelty (from new lexicon
or uninterpretable outcomes) comes in between two parties, a semantic boundary is
created, and it calls for translation of interpretive differences. Lastly, a pragmatic boundary
is created “when actors have different interests, the dependencies between them are not
indifferent” (James, 1907 as cited in Carlile, 2004, p. 559). For an effective negotiation
and collaboration between people with different knowledge and conflicting interests, they
not only need to learn other persons’ knowledge, but also need to transform their own
domain knowledge for others, so people can see how each person’s knowledge is useful
in solving other persons’ problems. For transformation of knowledge, they often rely on
“shared artefacts and methods” such as Boundary Objects (Star & Griesemer, 1989, as
cited in Carlile, 2004, p. 565).
The dimensions of sustainability communication mentioned above—interdependency,
goals, types of shared knowledge and knowledge boundaries—provide clues, during a
discussion, on which situation participants are communicating in, and how to facilitate it.
For example, in a conflict of interests situation, often value-based or experiential type
knowledge is pronounced in participants’ major arguments, and cognitive knowledge is
rather mixed in to support them; simply transferring scientific knowledge is not going to be
sufficient in resolving the conflicts. So this study throws analytical light on the typology of
sustainability communication situations, to support participants with suitable means for
discussion, in the next section.

Typology of Sustainability Communication
In relation to food sustainability, communication activities are clustered into four types—
education, understanding, assertion, and negotiation—according to (i) interdependency
between participants, and (ii) their communication goals, whether the participants look for
interest or information (Figure 1). The interdependency will govern the direction of
information flows, while the communication goal will determine what types of knowledge
(cognitive, experiential, or value-based) are mostly shared/acquired in the communication
actions. In this section, each type will be illustrated with research projects the authors
participated.
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Figure 1. Four types of sustainability communication activities: education, understanding,
assertion, and negotiation.

Education
Education is imparting knowledge between two or more participants. Cognitive and
experiential types of knowledge will be shared mostly, to overcome syntactic and
semantic types of boundaries. Most participants in educational activities have some
degree of background knowledge, so with new input, they will either build on or correct
their previous knowledge/beliefs. As participants depend on other participants’ knowledge,
information flow is one-way.
Educational activities are crucial in that the problems related to food sustainability are
invisible to most citizens. GHG emissions are caused by various factors in the complex,
global food supply chain, and the factors are not always directly related to citizens’ daily
food-related behaviours; GHG emissions have been affecting the climate gradually, and
citizens do not feel the changes. So citizens cannot see how their daily food activities are
related to GHG emissions and climate change, and what long-term consequences they
will have in the near future. Experts’ education activities are called for, (i) to make the
invisible current problem phenomena visible with predictions of future damages, (ii) render
the incomprehensible scientific theories, terms, and indicators digestible, and (iii) think
about what to do to salvage the eco system. As mentioned earlier, to have citizens as
proactive-creative partners, experts need to empower them with scientific knowledge
based on which citizens can devise indigenous, local solutions.
An example of educational activities is GHG Journey game (Figure 2) the authors
designed to teach four types of GHGs and their causes from food production. Often, news
articles mention carbon dioxide (CO2) or carbon footprint only, but there are lesser-known
GHG types, CH4 (methane), N2O (nitrous oxide), and F-gases that are more effective as
GHG, last longer than CO2. By playing this GHG Journey game, citizens can learn what
GHGs are, and why organic, local, and seasonal produce consumption, plant-based diet,
recycling and waste sorting are encouraged to mitigate GHG emissions; meat, especially
beef, consumption causes CH4 emissions, chemical fertilizers are responsible in

increasing N2O emissions and F-gases are generated from industrial processes
(aluminium and semiconductor manufacturing, e.g.). With the knowledge, citizens are
expected to voluntarily find out what to eat and how to change their consumption
behaviours.
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Figure 2. An education type activity, GHG Journey game, teaches four types of GHGs and
their causes, among human food production activities. The game is played with (1) a
game board and three colours of GHG pieces, (2) natural/anthropogenic GHG emission
event cards, and (3) at least three players.

The GHG Journey game is a board game for three players. It consists of two sessions, a
30-minute lecture by a chemist, and a 90-minute game session follows with the chemist’s
facilitation. Players gain scientific knowledge from the lecture first, and repeatedly link it to
daily human activities during the game. For the game, a large game board, a stack of
natural/anthropogenic event cards, and movable GHG pieces are used. The game board
shows various places—living organisms, man-made facilities such as factories, etc.—
where GHGs are produced or stored. Players move GHG pieces on the board, according
to the natural/anthropogenic event—driving, organic fertilizer use, cattle rumination, e.g.—
on randomly picked event cards. For instance, with a cow excretion event, a player moves
a N2O piece from the living organism to the soil, and to the atmosphere in the end, while
explaining the entire process in his/her own terms. The player with the least number of
GHG pieces released in the air wins the game.
The GHG Journey game was tried in Helsinki, and it was effective as an education type
activity; players, who could not answer what GHGs are before the game, were able to
remember four types of GHGs and frequent GHG emission events (fossil fuel use and
CO2/N2O emissions, e.g.) after a few rounds. All players heavily relied on the chemist’s
comments in the beginning, but later towards the end of the game, they began to correct
other player’s incorrect moves, and apply what they learned by sharing similar events they
know. Both signify their understanding of scientific principles. The trial session also
revealed over simplification of scientific knowledge for citizens’ easier understanding as a
challenge in an educational type activity, because it can misrepresent or distort the
complexity of the real world.

Understanding
The goal of understanding type activities is grasping participants’ conditions and
circumstances, especially their ambivalent interests, mostly shared in the form of

experiential knowledge. In relation to food sustainability, understanding activities are often
needed for experts to gain information about the consumer’s motivation, ability and trigger.
For a sustainable living, scientists can provide knowledge and make behavioural
suggestions, but citizens do not automatically follow them, because, according to Fogg
(2009)’s Behaviour Model, “for a target behaviour to happen, a person must have
sufficient motivation, sufficient ability, and an effective trigger”. In relation to eating,
citizens’ motivations include their meal preferences that will bring them pleasure/pain, and
their attitudes towards eating and sustainability in relation to hope/fear, or social
acceptance/rejection. Their abilities include health conditions, and socio-economic
circumstances linked to how much time and money they can afford for eating. Lastly, they
need to be triggered to choose healthy and sustainable food in the shopping and eating
contexts. By understanding citizens’ motivation, ability and trigger, experts’ messages and
solutions can be customized accordingly; bilateral dependency and two-way
communication exist between them.
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Figure 3. Meal Design game as an understanding type activity: a comparison of (1)
realistic, (2) ideal, and (3/4) sustainable catering lunch menus, visualized with image
cards by participants. (4) On the back of each image card, environmental impacts,
nutrition, and price information are provided, for participants’ reflection on the
environmental damages, health benefits/risks, and monetary costs of their choices.

One example of understanding activities is Meal Design game the authors tried as a
qualitative research method, to find out Finnish citizens’ (i) current, usual, and realistic
lunch options, (ii) their ideas of an ideal lunch, and (iii) a sustainable lunch at public
catering cafeterias in Helsinki. For the game, the authors provided printed image cards of
food ingredients, and participants arranged them to show type, ingredient, and sometimes
amount of food they currently, or would like to, eat at school cafeterias.
With the evocative qualities of printed image props, participants shared where and what
they (prefer to) eat, along with personal circumstances (living with a girl friend who cooks
for him, stomach problems with some food items, e.g.) and attitude towards sustainability
(considering taste and nutrient more than environmental concerns, etc.). Their comments
also revealed that public catering service has been shaping Finn’s eating behaviours with
three types of triggers (Fogg, 2009). First, as a spark for consumers who have abilities but
not motivated, meatballs are served by the cafeteria staff, so each person receives only
about six of them. Cafeterias also serve only brown rice and whole grain bread/pasta.
Second, as a facilitator type trigger for consumers who are motivated but do not have

abilities (time, e.g.), cafeterias provide fresh salad; one participant said he eats salad in
the cafeterias, but not at home, as he does not have time to prepare all vegetables. Third,
as a signal type trigger for consumers with both ability and motivation, food package
information, and how participants chose low fat milk or local food based on it, was
discussed.

Assertion
In assertion type activities, such as panel discussions, participants with different
background knowledge, goals, and interests under various circumstances can simply
express their point-of-views without making an agreement, or logically connecting them to
other participants’ perspectives. Scientific information is received and expressed as part of
their perspectives.
The assertion type activities are valuable as they let citizens explore various positions,
before taking one in a negotiation or other decision-making activities. Assertion brings up
a net of unweighed ideas, as participants can pitch in diverse perspectives without
prioritizing; but if same ideas surface repeatedly, and if the ideas are connected to many
of other concepts, they become the central themes, majority opinions, or dominant
arguments in the discussion. Information flow is multiple one-way, and both information
and interests can be expressed in forms of cognitive, experiential, and value-based
knowledge.
The assertion type activities are also opportunities for experts to find out how citizens
understand scientific information or any trace of epidemic of apprehension and social
reproduction type negative responses (Lyytimäki et al., 2011). Scientific information on
sustainability can be misinterpreted while it is circulated among citizens in various forms.
Experts and citizens need open discussions to resolve misunderstanding, misinformation,
and inequality in information, linking knowledge produced in academia to citizens’ actions,
as Lindenfeld et al. (2012) suggested.
One example is a panel discussion held in Helsinki concerning meat consumption
(Pixelversity, 2013), where a design consultant, a nutritional physiologist and many people
in the audience participated. The discussion started with the design consultant’s argument
of why meat consumption should be discouraged for GHG emissions reduction, and he
mentioned industrialization of meat farming and distribution, water consumption, global
population increase, and dairy consumption as related issues. He called for changes in
the consumer’s perception of meat in the end. Then the nutritional physiologist started her
speech saying “I am not taking any sides, not ecological or environmental, or ethical…”,
and pointed out that meat is classified (white/red, smoked/cured/grilled, or farmed/game)
and they differ from the nutrition point of view. She mentioned both beneficial and harmful
sides of red meat: it either causes colon cancer, or treats anemia from malnutrition as a
good source of iron and zinc. After the two opening comments, the moderator brought up
regulation and taxation of meat to reduce meat consumption in Finland. While the
physiologist believed in the consumer’s ability to make the right choice with education,
without government regulatory policies, the design consultant was pessimistic about it,
and mentioned the globally rampant obesity as an evidence of the consumer’s inability to
eat what is good for them. Questions from the audience continued and more
interconnected issues were brought up: FTA (the free trade agreement that makes
imported meat cheaper), edible-inedible food items in different cultures, food industry’s
effort to diversify, and the consumer’s vulnerability to the marketer’s manipulation. From
this activity, panelists and the audience learned the complexity of the issue, different
priorities, and various, interrelated factors, as visualized in Figure 4.

Figure 4. Meat Panel Discussion as an assertion activity: a visualization of topics
mentioned during the discussion shows a network of unweighted ideas, pitched in by
participants for exploration purposes.

Negotiation
A negotiation is a process of making agreement(s) among participants. During the
process, often disputes and conflicts between stakeholders are highlighted, but Celino
and Concilio (2011) suggested seeing negotiations as an explorative activity: “Negotiation
[…] asks for dynamic conceptualizations and models of decision making to be developed”
while “differences and distances can rather indicate potential directions for decision space
explorations” (p. 268). Scientific information is viewed in relation to participants’ goal–
pursuing their interests. As negotiations happen between participants with bilateral
dependency, the information flows in two ways.
In the Finnish food sustainability context, the need for negotiations as an exploration
between policy makers, public caterers, and consumers for sustainable public catering
practices are well described in Wahlen, Heiskanen, & Aalto’s study (2012). In Helsinki,
many citizens (including all school age children and government employees) have lunch
at public catering places at affordable prices. There, a large quantity of food is served
daily, so the caterers can have a meaningful impact on Finnish citizens’ health and the
environment. Since 2009, the Finnish government have been trying to increase the
sustainability of food, by offering organic, vegetarian, or seasonal food at the catering
places “at least once a week as of 2010 and twice a week as of 2015” (pp. 12-13). Such
an imposed solution brought up confusion (“what qualifies as a seasonal meal”, e.g.) and
resistance (“limiting people’s choice”) at first, but soon caterers and consumers began to
think about the best solutions for business, consumers, and environment. The caterers
were very positive about their gatekeeper role that disseminates sustainable eating habits.
They also strongly argued for “taking consumers’ opinions into consideration” (p. 15),
because consumers will leave when they are left with only unwanted options. Consumers
were ambivalent about the measure, but some of them welcomed the government’s

intervention and suggested making vegetarian meals more attractive to change negative
perceptions on them. Wahlen et al. concluded that the abstract concept of sustainable
meals, proposed by policy makers, can be materialized by caterers and consumers in
various adapted forms and situations, and by doing so, the idea of sustainable meals
become “politically acceptable” (p. 18). The practice of sustainable eating should
explored-negotiated, not imposed.
One more example of negotiations is the Recipe Game (Authors, 2013) the authors tried
to co-design a sustainable, but palatable catering lunch menu, with a facilitated discussion
between a chef and a customer. For this game trial session, a chef with over four years of
experience, and a graduate student, without much sustainability knowledge were recruited.
The research team provided them with a situation to act in, and tangible artefacts to help
their negotiations, but the players were encouraged to fill in the rest, out of their own
knowledge and experience.

Figure 5. The Recipe Game as a negotiation activity: props—a printed image list of
seasonal ingredients, and image cards/coins (nutrition, appearance, and taste)—are used
to facilitate negotiations between the chef and customer.

The game started when the customer consulted the chef for her lunchtime party menu for
250 guests. Two negotiation points emerged. First, because the chef was knowledgeable
in food sustainability, he proposed her a three-course menu made with seasonal and local
ingredients, but the customer was hesitant to accept it, as her goal was to impress her
guests. Second, due to the customer’s budget limit, both the chef and customer had to
prioritize different values of food—nutrition, appearance, and taste—to make the food
affordable.
To facilitate their negotiations, tangible props were provided. For the sustainability part,
the chef pinpointed his ingredients for the customer on a colour printed image list of
seasonal ingredients. For the food value part, the nutrition, appearance, and taste values
were represented with image cards in three colours (given to the chef, five per each colour)
and image coins in three colours (given to the customer, five per each colour); The
participants used cards and coins to show which values are more important to them (five
for nutrition and taste, but three for appearance, e.g.). Coins given to the customer were
supposed to be paid as an agreed price in the end. Paying all 15 coins will be too
expensive for her, and the chef needed to please her as much as he can, within the
limited budget; they added or removed until they have the same number/colour of cards

and coins on the table. In the end, the chef succeeded in selling his idea by transforming
his culinary and management knowledge—showing the customer how sustainable food
can be also impressive.

Conclusions
In approaching food sustainability, citizens can be either passive participants whom
experts need to lead, or proactive-creative partners who can voluntarily contribute with
indigenous solutions, if experts empower them with actionable knowledge.
For the latter approach, this study discussed four communication situations (Figure 1)
between citizen and expert participants where knowledge can be constructed, not
disseminated. The differences between the situations are created by interdependency (no
dependency–unilateral–bilateral) between participants, and their communication goals
(information–interests). The four types of communication activities can emerge all at once
in one event, as connected steps: education is at the very foundation of sustainability
communication. Citizens’ arguments in negotiation and assertion activities are grounded
in the knowledge gained from educational activities. Understanding participants’
circumstances is a prerequisite for successful negotiations, and participants’
abilities/motivations uncovered with understanding activities will also emerge in assertion
type activities as part of their perspectives. Various perspectives, positions, ideas emerge
in assertion type activities, and they can be developed into negotiation type activities.
Lastly, during negotiations, participants explore what actions to take, with limited
resources for all participants’ interests.
The practical implications from this study are three directions of design interventions to
facilitate the communication activities. First, activities designed in multi-player game
formats will be effective for education, and partially relevant to understanding, assertion,
and negotiation purposes. The game format is argued suitable in teaching sciences and
math in conjunction with real-world examples (Ellington, Addinall, & Percival, 1981). By
playing a game of food sustainability, players can see scientific processes of GHG
emissions in daily human activities, and experts’ cognitive knowledge will be related to
citizens’ experiential knowledge. If the game is designed for multiple players to resolve
their conflicting interests surrounding an issue, it will bring up players’ various
circumstances and positions in the issue as understanding and assertion types of
activities. While resolving conflicts together, players can develop non-cognitive skills such
as collaboration and negotiation.
Second, in relation to understanding and negotiation types of activities, systems that
record individual consumers’ behavioural data and deliver contextualized/customized
feedbacks, in addition to personalized sustainability messages, will be effective. To
engage citizens, as Djordjevic & Cotton (2011) recommended, “[s]ustainability messages
must be clear, precise and coherent, yet tailored to the different contexts of recipients” (p.
392). Individual consumers might be more motivated with messages that carefully weigh
the harms and benefits for their health, not only for the environment; consumers will be
motivated with doable suggestions with their limited time and resources; messages will be
relevant, if it contains what is important for consumers; otherwise, the messages might
create cognitive dissonance with consumers’ other benefits, such as nutrition or
convenience. With consumers’ needs uncovered during understanding type activities,
customized solutions can be generated and proposed in negotiations.
Lastly, in relation to education and all other activities, open knowledge databases of
sustainability information (policies, statistics, study results, indicators, e.g.) will be useful in
assisting citizens’ participatory knowledge building. By facilitating discussions between
citizens, and making them more grounded in to scientific data, experts can mitigate

negative responses, such as misunderstanding, misinformation, and inequality in
information. The three directions of design solutions will be implemented and tested in
future studies.
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